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1
APPARATUS AND METHOD FOR
RECEPTION USING ITERATIVE
DETECTION AND DECODING

PRIORITY

This application claims priority under 35 U.S.C. §119(a)to
a Korean Patent Application filed on Sep. 5, 2014 in the
Korean Intellectual Property Office and assigned Serial No.
10-2014-0118840, the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND

1. Field of the Disclosure

The present disclosure relates generally to a method and an
apparatus for receiving a signal in a wireless communication
system, and more particularly, to a method and an apparatus
for receiving a signal by using iterative detection and decod-
ing in a wireless communication system.

2. Description of the Related Art

Due to the recent rapid growth of the wireless mobile
market, various multimedia services in a wireless environ-
ment are required. Particularly, improvements in large capac-
ity data transmission and high speed data transmission are
being progressed. Accordingly, a scheme capable of effi-
ciently using limited frequencies uses, for example, a Mul-
tiple Input Multiple Output (MIMO) system using multiple
antennas.

The MIMO technology refers to a system in which each of
the transmitting and receiving sides uses multiple antennas,
which may increase channel transmission capacity in propor-
tion to the number of antennas without additional allocation
of frequencies or transmission power in comparison with a
system using a single antenna.

The multiple antenna technologies are divided into a spa-
tial diversity scheme that acquires diversity corresponding to
the product of the number of transmission/reception antennas
to improve transmission reliability, a Spatial Multiplexing
(SM) scheme that simultaneously transmits a plurality of
signal columns to improve a transmission rate, and a scheme
generated by combining the spatial diversity and the spatial
multiplexing.

When the SM scheme is used, if respective transmitters
transmit different data columns from each other, interference
is generated between simultaneously transmitted data.
Accordingly, the receiver detects a signal by using Maximum
Likelihood (ML) considering an influence signal effect or
performs detection after removing the interference. For a
reference, the reference may be removed by zero forcing,
Minimum Mean Square Error (MMSE) or the like.

However, since the reception schemes do not use a priori
information on transmission bits, the reception performance
may be improved. In order to improve the reception perfor-
mance, an Iterative Detection and Decoding (IDD) scheme
may be applied.

To facilitate understanding, the IDD scheme is briefly
described below.

In the IDD scheme, a turbo principle is applied to a MIMO
receiver, and a receiver of the iterative detection and decoding
scheme has a configuration in which a detector and a decoder
are concatenated. The detector generates soft decision infor-
mation of a received signal and transmits the generated soft
decision information to the decoder. The soft decision infor-
mation may be generated by a Log Likelihood Ratio (LLR).

Then, the decoder generates a new soft decision value by
decoding each bit of the received signal using the soft deci-
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sion information provided from the detector. Thereafter, the
new soft decision value generated by the decoder is fed back
to the detector and used as a priori information for iterative
detection and decoding. The process is repeated a predeter-
mined number of times to increase the reliability of the
received signal.

SUMMARY

The present disclosure has been made to address the above-
mentioned problems and disadvantages, and to provide at
least the advantages described below. Accordingly, an aspect
of'the present disclosure provides a method and an apparatus
for reducing power consumption in a reception system using
an iterative detection and decoding scheme.

In accordance with an aspect of the present disclosure, a
method of iterative detection and decoding by a receiver is
provided. The method includes generating a channel esti-
mated value using a received signal; storing the generated
channel estimated value; generating a Log Likelihood Ratio
(LLR) value using the received signal and the stored channel
estimated value; and generating a decoded bit as feedback
information using the LLR value, wherein the LLR value is
iteratively regenerated using the generated feedback informa-
tion, the stored channel estimated value, and the received
signal.

In accordance with another aspect of the present disclo-
sure, a receiver for iterative detection and decoding is pro-
vided. The receiver includes a channel estimator configured
to generate a channel estimated value using a received signal;
a first buffer configured to store the generated channel esti-
mated value; a detector configured to generate an LLR value
using the received signal and the stored channel estimated
value; and a decoder configured to generate feedback infor-
mation including a decoded bit using the LL.R value, wherein
the LLR value is iteratively regenerated using the generated
feedback information, the stored channel estimated value,
and the received signal.

In accordance with another aspect of the present disclo-
sure, a method of iterative detection and decoding by a
receiver is provided. The method includes generating a chan-
nel estimated value using a received signal; generating a first
LLR value which is not influenced by feedback information
using the received signal and the channel estimated value;
storing the generated first LLR value; generating a second
LLR value which is influenced by the feedback information
using the received signal, the channel estimated value, and the
feedback information; generating atotal LLR value by adding
the second LLR wvalue to the stored first LLR value; and
generating the feedback information including decoded bit
information using the total LLR value, wherein the second
LLR value is iteratively regenerated using the received signal,
the generated feedback information, and the channel esti-
mated value.

In accordance with another aspect of the present disclo-
sure, a receiver for iterative detection and decoding is pro-
vided. The receiver includes a channel estimator configured
to generate a channel estimated value using a received signal;
a first detector configured to generate a first LLR value which
is not influenced by feedback information using the received
signal and the channel estimated value; a first buffer config-
ured to store the generated first LLR value; a second detector
configured to generate a second LLR value which is influ-
enced the feedback information by using the received signal,
the channel estimated value, and the feedback information
and add the second LLR value to the stored first LLR value to
generate a total LLR value; and a decoder configured to
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generate the feedback information including decoded bit
information using the total LLR value, wherein the second
LLR value is iteratively regenerated using the received signal,
the generated feedback information, and the channel esti-
mated value.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
the present disclosure will be more apparent from the follow-
ing detailed description, taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a block diagram of a receiver using a general
iterative detection and decoding scheme;

FIG. 2 is a block diagram of a receiver according to an
embodiment of the present disclosure;

FIG. 3 is a block diagram of a receiver according to an
embodiment of the present disclosure;

FIG. 41is a flowchart of a reception method according to the
embodiment of the present disclosure illustrated in FIG. 2;
and

FIG. 5is a flowchart of a reception method according to the
embodiment of the present disclosure illustrated in FIG. 3.

DETAILED DESCRIPTION

In the following description of the present disclosure, a
detailed description of known configurations or functions
incorporated herein are omitted when the detailed description
may make the subject matter of the present disclosure unclear.
Hereinafter, embodiments of the present disclosure are
described with reference to the accompanying drawings.

Although embodiments of the present disclosure as
described below are separated for the convenience of descrip-
tion, two or more embodiments may be combined so long as
they do not conflict with each other.

While terms including ordinal numbers, such as “first” and
“second,” etc., may be used to describe various components,
such components are not limited by the above terms. The
terms are used merely for the purpose of distinguishing one
element from another element. For example, without depart-
ing from the scope of the present disclosure, a first structural
element may be named a second structural element. Simi-
larly, the second structural element also may be named the
first structural element. As used herein, the term “and/or”
includes any and all combinations of one or more associated
items.

The terms used herein are used only to describe embodi-
ments of the present disclosure, and are not intended to limit
the present disclosure. As used herein, the singular forms are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. In the description, it should
be understood that the terms “include” or “have” indicate
existence of a feature, a number, a step, an operation, a struc-
tural element, parts, or a combination thereof, and do not
exclude the existence or probability of addition of one or
more other features, numeral, steps, operations, structural
elements, parts, or combinations thereof.

Hereinafter, various embodiments are described with ref-
erence to the accompanying drawings. It should be noted that
the same elements are designated by the same reference
numerals although they are shown in different drawings. Fur-
ther, in the following description of the present disclosure, a
detailed description of known functions and configurations
incorporated herein is omitted when it may obfuscate the
subject matter of the present disclosure. Hereinafter, it should
be noted that only the descriptions will be provided that
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facilitate understanding the operations provided in associa-
tion with the various embodiments of the present disclosure,
and other descriptions are omitted to avoid obfuscating the
subject matter of the present disclosure.

An apparatus and a method provided by an embodiment of
the present disclosure can be applied to various communica-
tion systems, such as a Long Term Evolution (LTE) mobile
communication system, a LTE-Advanced (LTE-A) mobile
communication system, a High Speed Downlink Packet
Access (HSDPA) mobile communication system, a High
Speed Uplink Packet Access (HSUPA) mobile communica-
tion system, a High Rate Packet Data (HRPD) mobile com-
munication system of the 3rd Generation Partnership Project
2 (3GPP2), a Wideband Code Division Multiple Access
(WCDMA) mobile communication system of the 3GPP2, a
Code Division Multiple Access (CDMA) mobile communi-
cation system of the 3GPP2, Institute of an Electrical and
Electronics Engineer (IEEE) 802.16m communication sys-
tem, an Evolved Packet System (EPS), a Mobile Internet
Protocol (Mobile IP) system and the like.

FIG. 1 is a block diagram of a receiver 100 using an itera-
tive detection and decoding method.

In FIG. 1, the receiver 100 includes a reception filter 101, a
received signal buffer 103, a channel estimator 105, a detector
107, and a decoder 110.

The reception filter 101 filters a signal received via one or
more antennas and the received signal buffer 103 stores the
filtered received signal.

In general, a transmitter inserts a pilot signal or a reference
signal into a transmitted signal in order to allow the receiver
100 to perform a channel estimation. The receiver 100 per-
forms the channel estimation by using the pilot signal or the
reference signal. The channel estimator 105 detects the pilot
signal or the reference signal included in the received signal
to perform the channel estimation and outputs a channel
estimated value.

The detector 107 generates an LLR value by using the
received signal stored in the received signal buffer 103 and the
channel estimated value output from the channel estimator
105.

The decoder 110 performs a decoding by using the LLR
value generated by the decoder 107 to generate a final
decoded bit. Then, in order to reduce the probability of gen-
erating errors in the generated decoded bit, the decoder 110
feeds back the output of the decoder 110 to the detector 107.

The detector 107 regenerates the LLR value using the
received signal, the channel estimated value, and the feed-
back information transmitted from the decoder 110. The
decoder 110 performs another decoding using the LLR value
regenerated by the detector 107. Operations of the detector
107 and the decoder 110 are iteratively performed until pre-
determined conditions are met, and then a decoded bit is
generated.

When the number of iterative decodings reaches a preset
maximum number of iterations during such an iterative
decoding process, the iterative decoding process is ended.
However, conditions under which the iterative decoding is
ended may be variously set.

When the receiver 100 has Nr reception antennas, the trans-
mitter has Nt transmission antennas, and the transmitter trans-
mits/receives data according to a MIMO scheme in FIG. 1,
the received signal of the receiver 100 in FIG. 1 is expressed
based on Equation (1) below.

M

In Equation (1), the parameters have the following defini-
tions:

y=Hx+n
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y is a received signal vector (e.g. Nrx1 column vector);

H is a channel matrix (e.g. NrxNt matrix);

X is a transmitted symbol vector (e.g. Ntx1 column vector);
and

n is an additive noise vector (e.g. Nrx1 column vector).

In addition, an LLR value for each bit transmitted by the
transmitter with respect to the received signal of Equation (1)
is expressed by Equation (2) below.
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Equation (2) above expresses an ML detection scheme
using a priori information.

Equation (2) above includes a first part Lz(b, ) and a sec-
ond part L (b, ;), where the second part L,(b, ;) indicates a
priori information on a transmitted bit. However, when the
receiver 100 performs a first detection operation, the a priori
information does not exist yet. Accordingly, the receiver per-
forms the first detection operation without a priori informa-
tion.

After the first detection process, the decoder 110 performs
a decoding, and transmits feedback information to the detec-
tor 107 since a decoding result value is used as the a priori
information. After a second detection operation, the detector
107 performs a detection process by using the feedback infor-
mation transmitted from the decoder 110 as the a priori infor-
mation.

The receiver 100 of FIG. 1 also repeats a process of calcu-
lating a channel estimated value when performing an iterative
detection operation in order to calculate an LLR value of
Equation (2).

In Equation (2) above, the second part is a priori informa-
tion and corresponds to a part used for updating the LLR
value alter the second iterative detection operation by the
detector 107. In addition, an operation for calculating the
remaining part, other than the second part, is the same as the
value generated during an initial detection process. However,
the receiver 100 of FIG. 1 repeats an operation for generating
the first part to calculate the LLR value. However, since the
first part is the same as the value generated during the initial
detection process even in the iterative detection and decoding
process, the repetition for generating the first part is not
necessary.

Accordingly, the present disclosure provides a method and
an apparatus for removing the unnecessarily repeated opera-
tion in the iterative detection and decoding process as
described above.

Further, in the present disclosure, a buffer 206 described
below is located at a proper position of the receiver 200
described below, so that an unnecessary operation is not
repeated in the iterative detection decoding process. How-
ever, the “buffer” 206 suggested by the present disclosure
refers to physical dedicated storage space or a concept includ-
ing a software storage scheme.
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Hereinafter, an embodiment of the present disclosure illus-
trated in FIG. 2 and an embodiment of the present disclosure
illustrated in FIG. 3 are described below.

FIG. 2 is a block diagram of a receiver 200 according to an
embodiment of the present disclosure.

A Dbasic configuration of the receiver 200 of FIG. 2 is
similar to that of the receiver 100 of FIG. 1. That is, the
receiver 200 of FIG. 2 is the same as the receiver 100 of FIG.
1 in that the receiver 200 of FIG. 2 includes a reception filter
101, a received signal buffer 103, a channel estimator 105, a
detector 107, and a decoder 110.

However, the receiver 200 of FIG. 2 additionally includes
a buffer 206 after the channel estimator 105. The buffer 206
stores a channel estimated value output from the channel
estimator 105 so that the channel estimator 105 does not need
to perform a channel estimation operation when an iterative
detection operation is performed.

FIG. 3 is a block diagram of a receiver 300 according to an
embodiment of the present disclosure.

A Dbasic configuration of the receiver 300 of FIG. 3 is
similar to that of the receiver 100 of FIG. 1. That is, the
receiver 300 of FIG. 3 is the same as the receiver 100 of FIG.
1 in that the receiver 300 of FIG. 3 includes a reception filter
101, a received signal buffer 103, a channel estimator 105,
and a decoder 110.

However, the receiver 300 of FIG. 3 includes a detector 310
suggested by the embodiment of the present disclosure illus-
trated in FIG. 3, where the detector 310 includes a first detec-
tor 306, a buffer 307, and a second detector 309.

The first detector 306 calculates and outputs a part which is
not influenced by feedback information of the detector 110,
and the buffer 307 stores output values of the first detector
306. The second detector 309 calculates and outputs a part
which is influenced by the feedback information of the
decoder 110. That is, in the embodiment of the present dis-
closure illustrated in FIG. 3, the first detector 306 of the
detector 310 generates the part which is not influenced by the
feedback information of the decoder 110 and separately
stores the generated part in the buffer 307, so that unnecessary
operations are not iteratively performed when an iterative
decoding is performed. In addition, the second detector 309
generates the part which is influenced by the feedback infor-
mation and performs the iterative decoding.

An LLR value generated by the detector 310 of the receiver
300 of FIG. 3 is described with reference to Equation (2)
above.

When a first part of Equation (2) is called a “first LLR
value”, the first LLR value is irrelevant to the feedback infor-
mation transmitted from the decoder 110, so that a process of
calculating the first LLR value is performed by the first detec-
tor 306. The first LLR value calculated by the first detector
306 is stored in the buffer 307.

In addition, when a second part of Equation (2) is called a
“second LLR value”, a process of adding the second LLR
value to the first LLR value corresponds to a process of using
the feedback information transmitted from the decoder 110.
Accordingly, a process of calculating the second LLR value
and adding the calculated second LLR value to the first LLR
value is performed by the second detector 309. An output of
the second detector 309 is called a “total LLR value”.

As described above, in the embodiment of the present
disclosure illustrated in FIG. 3, a first LLR value which is not
influenced by the feedback information is calculated and
separately stored in the buffer 307, and a second LLR value
which is influenced by the feedback information is calculated
and added to the first LLR value. As aresult, a total LLR value
is generated. Accordingly, when the total LLR value is cal-



US 9,319,083 B2

7
culated by the iterative detection and decoding, the first LLR
value which is not influenced by the feedback information is
not iteratively calculated.

The description of the embodiment of the present disclo-
sureillustrated in FIG. 3 has been made based on a case where
adetector 310 uses an ML scheme. However, the embodiment
of'the present disclosure is only an example, and the detector
310 may use another detection scheme other than the ML
scheme. That is, the detector 310 which uses a scheme other
than the ML scheme separates a part which is influenced by
the feedback information and a part which is not influenced
by the feedback information, and accordingly, the scheme
according to the embodiment of the present disclosure illus-
trated in FIG. 3 is applied to the detector 310 which uses a
scheme other than the ML scheme.

In embodiments of the present disclosure, illustrated in
FIGS. 2 and 3, positions of the bufter 206, 307 are different.
However, the position of the buffer 206, 307 may be deter-
mined considering a trade-off between amounts of data to be
stored in the buffer 206, 307 and amounts of the increase in
implementation complexity due to the iterative detection
operation.

For example, when amounts of calculation by the first
detector 306 are larger than amounts of data to be stored in the
buffer 307 in the embodiment illustrated in FIG. 3, it may be
more efficient to place the buffer 206 before the detector 107
and iteratively perform the same operation by the buffer 206
like in the embodiment of the present disclosure illustrated in
FIG. 2. When the amounts of calculation by the first detector
306 are smaller than the amounts of data to be stored in the
buffer 307 in the embodiment of the present disclosure illus-
trated in FIG. 3, it is more efficient to place the buffer 307
within the detector 310 like in the embodiment of the present
disclosure illustrated in FI1G. 3. As described above, the posi-
tion of the buffer 206, 307 according to embodiments of the
present disclosure can be changed according to an implemen-
tation type of the block such as the detector 310.

FIG. 4 is a flowchart illustrating a reception method
according to the embodiment of the present disclosure illus-
trated in FIG. 2.

A received signal is filtered in step 401, and the filtered
received signal is stored in a buffer in step 403. In step 405, a
channel estimated value is generated using a reference signal
or a pilot signal included in the received signal, and the
generated channel estimated value is stored in the buffer.

In step 407, an iterative detection operation is performed
using the received signal and the channel estimated value and
then an LLR value is generated. In step 409, a decoded bit is
generated using the LLR value.

The number of iterative decodings N and the maximum
number of iterative decodings Nmax are compared in step
411. When the number of'iterative decodings is not larger than
the maximum number of iterative decodings, the method
returns to step 407 to perform another iterative detection and
decoding. In the another iteration, since a channel estimated
value uses a value stored in the buffer, it is not required to
repeat the channel estimation in the another iterative detec-
tion operation. When the number of iterative decodings N is
larger than the maximum of iterative decodings Nmax, the
iterative detection and decoding process ends and a final
decoded bit is the last decoded bit that was generated.

FIG. 5 is a flowchart illustrating a reception method
according to the embodiment of the present disclosure illus-
trated in FIG. 3.

A received signal is filtered in step 501, and the filtered
received signal is stored in a buffer in step 503. In step 505, a
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channel estimated value is generated using a reference signal
or a pilot signal included in the received signal.

In step 507, a first LLR value which is not influenced by
feedback information is generated using the received signal
and the channel estimated value, and the generated first LLR
value is stored in the buffer. In step 509, a second LLR value
which is influenced by the feedback information is generated
using the received signal, the channel estimated value, and the
feedback information. In step 511, a total LLR value is gen-
erated by adding the second LLR value to the first LLR value.
In step 513, a decoded bit is generated using the total LLR
value.

The number of iterative decodings N and the maximum
number of iterative decodings Nmax are compared in step
515. When the number of'iterative decodings is not larger than
the maximum number of iterative decodings, the method
returns to step 509 to generate another second LLR, and
generate another total LLR value in step 511. In the another
iteration, since the first LLR value uses a value stored in the
buffer, it is not required to repeatedly generate the first LLR
value. When the number of iterative decodings N is larger
than the maximum of iterative decodings Nmax, the iterative
detection and decoding process ends and a final decoded bit is
the last decoded hit generated.

Some aspects of the present disclosure may also be imple-
mented as a computer readable code in a computer readable
recording medium. The computer readable recording
medium is any type of data storage device capable of storing
data readable by a computer system. Examples of the com-
puter readable recording medium may include a Read-Only
Memory (ROM), a Random Access Memory (RAM), a Com-
pact Disc ROM (CD-ROM), amagnetic tape, a floppy disk, an
optical data storage device, and a carrier wave (such as data
transmission via the Internet). The computer readable record-
ing medium may also be distributed over network-coupled
computer systems so that the computer readable code is
stored and executed in a distributed fashion. Further, func-
tional programs, codes and code segments for achieving the
present disclosure may be easily interpreted by programmers
skilled in the art which the present disclosure pertains to.

It will be understood that a method and apparatus accord-
ing to an embodiment of the present disclosure may be imple-
mented in the form of hardware, software, or acombination of
hardware and software. Such an arbitrary software may be
stored in, for example, irrespective of being erasable or
rewritable, a volatile or non-volatile storage device such as a
ROM, a memory such as a RAM, a memory chip device, oran
integrated circuit, an optically or magnetically recordable and
machine (e.g., a computer) readable storage medium such as
a CD, a Digital Versatile Disc (DVD), a magnetic disk, or a
magnetic tape. It can also be appreciated that the memory
included in the mobile terminal is one example of non-tran-
sitory machine-readable devices suitable for storing a pro-
gram including instructions that are executed by a processor
device to thereby implement embodiments of the present
disclosure.

Accordingly, the present disclosure includes a program
including a code for implementing the apparatus and method
described in the appended claims of the specification and a
non-transitory machine (computer or the like)-readable stor-
age medium for storing the program. Further, the program
may be electronically transferred by a predetermined medium
such as a communication signal transferred via a wired or
wireless connection, and the present disclosure appropriately
includes equivalents of the program.

Further, the apparatus according to an embodiment of the
present disclosure may receive the program from a program
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providing device that is wiredly or wirelessly connected
thereto, and may store the program. The program providing
device may include a program including instructions through
which a program processing device performs a preset content
protecting method, a memory for storing information and the
like required for the content protecting method, a communi-
cation unit for performing wired or wireless communication
with the program processing device, and a controller for
transmitting the corresponding program to a transceiver at the
request of the program processing device or automatically.

Although embodiments of the present disclosure have been
described, the present disclosure may be modified in various
forms without departing from the scope and spirit of the
present disclosure. Therefore, the scope of the present disclo-
sure should not be limited to the aforementioned embodi-
ments of the present disclosure, but should be defined by the
appended claims and their equivalents.

What is claimed is:

1. A method of iterative detection and decoding by a
receiver, the method comprising:

generating a channel estimated value using a received sig-

nal;

generating a first Log Likelihood Ratio (LLR) value which

is not influenced by feedback information using the
received signal and the channel estimated value;
storing the generated first LLR value;
generating a second LLR value which is influenced by the
feedback information using the received signal, the
channel estimated value, and the feedback information;

generating a total LLR value by adding the second LLR
value to the stored first LLR value; and

generating the feedback information including decoded bit

information using the total LLR value,

wherein the second LLR value is iteratively regenerated

using the received signal, the generated feedback infor-
mation, and the channel estimated value.

2. The method of claim 1, wherein generating the second
LLR value and generating the total LLR value are performed
in a predetermined maximum number of iterations.

3. The method of claim 1, further comprising receiving the
received signal via at least one antenna.

4. The method of claim 1, further comprising filtering the
received signal.

5. The method of claim 4, further comprising storing the
filtered, received signal.

6. A receiver for iterative detection and decoding, the
receiver comprising:

a channel estimator configured to generate a channel esti-

mated value using a received signal;

afirst detector configured to generate a first Log Likelihood

Ratio (LLR) value which is not influenced by feedback
information using the received signal and the channel
estimated value;

a first buffer configured to store the generated first LLR

value;

a second detector configured to generate a second LLR

value which is influenced the feedback information by
using the received signal, the channel estimated value,

5

10

15

20

25

30

40

45

50

55

10

and the feedback information and add the second LLR
value to the stored first LLR value to generate a total
LLR value; and

a decoder configured to generate the feedback information
including decoded bit information using the total LLR
value,

wherein the second LLR value is iteratively regenerated
using the received signal, the generated feedback infor-
mation, and the channel estimated value.

7. The receiver of claim 6, wherein generating the second
LLR value and generating of the total LLR value are per-
formed in a predetermined maximum number of iterations.

8. The receiver of claim 6, further comprising at least one
antenna configured to receive the received signal.

9. The receiver of claim 6, further comprising a reception
filter configured to filter the received signal.

10. The receiver of claim 9, further comprising a second
buffer configured to store the filtered, received signal.

11. A non-transitory computer-readable medium storing
instructions which, when executed by one or more proces-
sors, have components of a receiver perform the following
operations:

generating a channel estimated value using a received sig-
nal;

generating a first Log Likelihood Ratio (LLR) value which
is not influenced by feedback information using the
received signal and the channel estimated value;

storing the generated first LLR value;

generating a second LLR value which is influenced by the
feedback information using the received signal, the
channel estimated value, and the feedback information;

generating a total LLR value by adding the second LLR
value to the stored first LLR value; and

generating the feedback information including decoded bit
information using the total LLR value,

wherein the second LLR value is iteratively regenerated
using the received signal, the generated feedback infor-
mation, and the channel estimated value.

12. An integrated circuit, comprising:

a channel estimator capable of generating a channel esti-
mated value using a received signal;

a first detector capable of generating a first Log Likelihood
Ratio (LLR) value which is not influenced by feedback
information using the received signal and the channel
estimated value;

a first buffer capable of storing the generated first LLR
value;

a second detector capable of generating a second LLR
value which is influenced by the feedback information
by using the received signal, the channel estimated
value, and the feedback information and adding the sec-
ond LLR value to the stored first LLR value to generate
a total LLR value; and

a decoder capable of generating the feedback information
including decoded bit information using the total LLR
value,

wherein the second LLR value is iteratively regenerated
using the received signal, the generated feedback infor-
mation, and the channel estimated value.
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